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INTRODUCTION

Chiciken, Gallus dosesticus,; is not at all considered
as a mere game bird, nowe-a-days. It has attained a major
significance in the field of animal produgtion, as a
supplier of food products of high quality. Poultry production
depends mainly on the efficiency of selection and breeding
techniques, aiming at improvements in the available stock
by increasing the frequency of favourasble genose

Poultry bresders are intereated in naking genstic inproe
vements in the economic emmt&u Since White Leghora is
an egg type bird, improvement is directed towards egg product-
jon characters. Age when @33 production starts has long been
thought to be a deciding factor in the number of eggs produced.
Bgg weight is gaining more and more luportante nowea-days as
evidenced by the grading of oggs based on size as well as sale
on weight basise In the pasty, lack of atteantion for this
sharacter has resulted in decrease in ogg eize. Body welght
mMmtummﬁ‘tOmtw the egg production in
White Leghorns, its relationship with production traits is to
be looked into.

The most important parameter while studying the inherite
ance of quantitative characters is the heritability estimates
This estimate gives an indication of the amount of progress
that can be sade through selections While atteapting for genetis



inprovement in one or more tralts, information on the rolate
{onship of these characters is sssential,

Although several experiments have been made on the inhere
itance of econonic characters asong different breeds of poultry
in differsnt places, only very little information on the
genotic control of these characters in poultry in Kerale is
availables The present study was therefore undertaken with
o viow to estimate the heritability of body weights, age at
first osz and egg wolght and also the genetie, phenotypis and
environmental correlations among these tralta.



aviow of ﬁ'z‘emmte



REVIEd OF LITERATURE
Work done on the estinates of heritability and corre-

lation among egs production traits in poultry 4is reviewed
briefiy unier the following headingss

1« Body weight
2« Age at Lfirst egg

Be Egg welghte

1+ Body weight

Body weight has bean found to be a character of polye-
genic inheritonces Several studies were mede on the inherit-
ance of body welght in different brecds and strains of poultry
and the results hes beon varyiogs

Hazel and Lasoreux (1947) anslysed the records on White
Leghorns to estimate the haritability, maternal effects and
alcking in relation to body weight and sexual wmaturity. They
reported the heritability of body weight at 22 weoks of age as
3146 por cent with standard error & pwr cont and that 5 per
cent of the variation in body weight was due to maternal effects
and no ovidence was found that sex-linked genes influenced body
wolghte Negative phenotypic and genetic correlations of =033
and =0sbh respestively were found betwesn these two traitss

According te Blyth (1932) body weight was consistently
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positively correlated with egg weighte Godfrey gt als (1953)
roported that the influence of ogs weight, age at sexual natue
rity and adult body weight account for about 36 per cent of
the variation observed in body weight at 12 woeks of age in a
strain of New Hampshire,

A study was conducted by RKruoger (1953) to estimate the
heritability and correlation of diZferent produstion traits in
~ Leghorns, Heritability estimates for 20 weeks body weight
based on full sib correlation was 0,43 and based on regression
of progeny on den was 0.32 and concluded that the trait is
influenced by both additive and non-additive gene effects.

Yanada (1958) contucted & study to estizate the herita~
bility and genetic correlations of economic charucters in
chickens, Heritabilitieos based on combined sire sad den Gom-
ponents were 0,46 for body weight at 300 days and it was conge
luded that individual selection would be most effective fop
improving body weights lHogsett and Nordskog (1958) reported
that the heritability estinmates for body welight were 0,45 in
light breeds on the besis of sive.

Rodero and DeMiguel (1961) analysed the data on White
Leghorn pullets to estimate the heritability of body weight
at & months of ages The dan-deughter regression method gave
the heritability as 0.,5433 and maternal influence was estissved
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a8 0.6 per cent of the total variation. It was suggested
that the low Ligure of maternal influence was due %o & son=
siderable influence of sex~linked genes and individual sele-
otion was found to be most efficient for incresaing body
wolghte

Hurnik (1963) estimated the heritability of body welght
as 0,61 in White Leghorn birds. Baczkowske gt &l. (1963)
reported the heritability caleculated fros sire + daa components
as 0,280 to 0,359 in Rhode Island Red for body weighte

Kawahara (1963) reported the genetic correlation between
body weight and egg weight as 0,543 in domestic fowlss The
genotypic and phenotypic correlations vetween body weight and
egs weight in White Leghorns were «0.30 and 0,10 (Huralik,1965)«
Shibata (1963) caleculated the heritability Lrom sire and dam
components as 04243 & 0,080 and 04579 g 04056 for adult body
weight in White Leghorn and the genetic correlation between
adult body weight and egg weight was 0,652 g 0106.

Kawahara and Inoue (1966) obtained the sire ani dam com=
ponent heritabilitics as 0,895 and 0,345 for body weight in
the domestic fowl. Hill gt ale (1966) reported the heritabllity
from sire + don components a8 0,66 2 025 for body weights

The phenotypic correlation of body weight with age at
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first egg in White Leghorn birds was found o be 0474 &
04072 by Kusar and Kaprd (1967)s Rao and Boge (13967) sugge
ested that at twenly weeks of age, the weights of winter

and sumaor hatohed chicks ware significantly higher than
those of mongsoon and spring hatohed chicks in White Laghorns.

Galvano (1963) reported a positive correlation betwoen
‘body weight and egg weight in laying hens. Kaszvica gt 8l
(1263) got the mean value of body weight at 20 weeks as 1.5 kg
~ 4n White Leghorn fowls.

Kolstad (1971) reported the heritability of body weight
as 0453 ia poultry, Mohapatra and Ahuja (1971) found the
heritability of mature body weight £o be 015 and «0,12 in
White Leghorn birds based on paternal half-sid correlation
and fullesid correlation methods respectively. Tardalbjan
{1971) estimated correlations of ~0,17 and 0,28 for hen's
weight at five months with age at firat egg and egg woight
respectivelys He found correlation between body weight at
ten months of age and egg wolight to be 0.45 in White Leghorns.
Significant genetic correlation of 0,26 to 0«72 Letween body
weight and egg welght in five white Leghorn lines in two years
respoctively was reported by Kovalemto and Komenko (1971)e
Cagey and Nordakog (1971) suggested that the gene astion for
body welght in Leghorns is multiplicative, sex~linkage or
maternal effects for the trait was not importaats
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K rishna and Chaudhary (1972a) stated that dam component
estimates of heritability in White Leghorns were generally
greater than sire component estimates, maternal effects on
body weight were found until 16 weeks of age. The hatch,
sire and dam components of varisnces were found to be iupofe
tant in the variation of body weight in White Leghorans by
Krishna and Chaudhary (19720).

Manson (1973) stated that egg weight and body weight in
White Leghorn fowls are genetically positively correlateds
The average body weight at five montha of age and its heprd-
tability were estimated to be 296 g and 0.57 respectively by
Taylor gt ale (1973).

Arthur and Beck (1974) estinated the heritadility of body
weight in chickens as 0.61 using analysis of covariance nethod,
the genetic correlation botween body weight and egg weight
being 0435 Accarding to Vanchev gt al. (1974) body weight
of White Leghorn fesales averaged 1300 g and the mid-parent
heritability was 0,40 for body weight at 154 dayse Trehan
and Dev (1974) estimated the average value and sire conponent
heritability of 40 weeits body weight of chickens as 170845 g
and 0«84 respectivelys MAgg weight was correlated with body
weight (0.26),



Heritability computed by Chaudhari gt ale (1976) from
variame component analysis indicated that body weight is
moderate to highly heritable in White Leghorn chickens and
it was positively cornlyum with egg weight and age at .
Lirst egze Hikolov gt ale (1976) obtained the heritability
of body weight as 016 and 0415 in Shaver Ge: and J«A liues
of White Leghorns. The correlation of body weight with egg
weight was 0,13 for both the strainss Chand gt als (1976)
roported that no significent increase in body weights in
White Leghorns is found in oaged birds beyond the age of 140
days, the haritabilities were 0,27 and 0,36 for body weight
in two Llooks.

Highly significant strain differences were observed by
Sarna gt ale (1977) in the average body weight at 20 weeks of
age anong the 6 White Leghorn strains studied. Natarajan and
Rethnagssbapathy (1977) reported that body weight of Waite
Leghorns is influenced significantly by hatch date variation
whether it was Mg or shorter duration of hatching. Johard
ot als (1977) reported that White Leghorn pullets attaining
high body weight at 20 weeks of age matured earlier and the
heritability was estimated to be D418 & 04007 for 20 wecks
body weights Reddy (1977) obtalned the heritebility of body
weight 88 0426 %o 0433 in White Leghorns, Natarajan (1977)
estimated the average body weight at 20 and 40 weeks of age
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as 1000 g and 1379 g and the horitabilitios were 0.20 and
0418 respectively in White Leghorns. The genetic carrelat-
jon of 20 weeks weight with 40 weeks weight wes 0.84. It
was inferred by Rao gt als (1977) that the egg quality traits
of White Leghorns have fairly high additive genetic variae
bilitye

Reddy et als (1973) showed that body weight at 20 weeks
of age was moderately heritable inm fowr strains of White Loge
horns, lNikelov and Belorechkov (1978) obtained the average
body weights at 20 weeks of age as 435 g and 1366 g in two
strains of White Leghorns. 7The correlation of body weight
with egg weight was 0,13 and 0,12, and the heritabilitics were
015 and 0,11 for 20 weoks weights Natarajan and Rathnsste
bapathy (1973) estiaated the heritabilities based on half-sid
gcorrelotion as 0,20 and 0,18 for body weights at 20 and 40

woeks respectively in White Leghorn pullets.

Ipe and Singa (1979) obtained the heritability of pullet
wedght at 16 weeks ms 0.302 & 0,064 and its correlation with
age at sexual maturity as «04197 & 0,185 in dhite Leghorass
The heritability of 20 weoks weight in Meyer strain of White
Leghorns was found to be moderate by Patel and Rathnasabapathy
(1979)e

Ipe and Varkey (1930) reported the correlation of pullet
woight with egg weight as 04290 & 0,189 in & White Leghorn
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populations Body weights at 20 aand 40 weeks of age were
found %o have heritabilities less than 0,2 by Natarajan and
Rathnasabepathy (1980)s Haan (1930) studied 240 White Lege
horn pullets and obtained the average value and heritebility
of 20 weoks weight as 1270 g and 0,50, Ahlawat gt ale (1900)
obtained the genctic and phenotypio correlations of =0s27
anl «0,13 between 20 weeks weight and age at gsexual maturity
in Dabcock strain of White Laeghorns Heritability of age at
2irst ogg of desi fowls was found %0 be 0s79 5 0.20 by Kuser
- and Acharya (1930) Jayenna gt al (1990) reported the pho-
notypic correlation of body welght at housing+egg weight as
04202 3 04023 and that with age at sexual maturity as «0s90
00234 |

From the results of various experiments, it can be seen
that body weight is moderate to highly heritoble. Influence
of sexelinked gencs and maternal effects also is Lfound to be
existing in the inheritance of this traite In general, it
could be scen that association of body welght with egg weight
is positive whereas such generalization could mot be made
mwmmmuwmnmmummml
of poultrys |
24 Age at first ogg

Age at Lfirst egg is generally considered as an jmportant
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faotor in deseraining life time egg production of the bird.
According to Hays (1924) sex-linked as well as sutoscmel genes
are involved in the inheritance of age at Lirst ogge

Hazel end Lenorewt (1947) obtained heritability of age
at £irst egg to be 26,6 per ceant with 4 per cent standard
Grrors

Lermer and Cruden (1951) obtained o heritability of 0-3 i)
to 0.5 for age at sexwal maturitys Hays (1951) found that
age at sexual maturity hed a slight wxﬁn mmwulm
body woight in Rhode Island Red pullets.

Krueger (1953) estimated the heritebility of sexusl
seturity in Leghorn to be 0.20 from twice the fullesid corre=
lation and 0.07 froa regression of progeny on dam methods Sex~
ual maturity was found to be iaflusnced partially by sex-linked
Zen23e

The heritebility of age at first egg in White Loghorns
was estimated o be 0.522 by Kiag and Hendersen (1954) in Waite
Leghovnse Onishi (1954a) found the heritability of sexual
maturity to be 0409 and 0423 ia White Laghorns ia two year's
respectively. Onishi (1954b) suggested the influence of Sex=
mcmmmmnmumn-mnmsvu
Single comb White Leghornas,

Yanada (1953) estimated the heritability of sexual
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maturity in White Leghorns as 0.48 and no maternal effect
was found. The estimated genetic correlations were 0,003
for sexual maturity and mature body weight; «0.217 for saxual
maturity and body weight at sexual maturitys |

‘Sacki snd Katauwra) (1957) obtained genetic correlation
of +0.5 between woight of the first egg and the age at first

egg in White Leghorns.

Yamada (19353) obtained the heritability of sexual matu=
rity as 0,48 in White Leghora based on coabined aire and den

componentoe

. Zielinski (1959) reported that early sexual maturity is
correlated with higher body weight during the growing peried
in vhite Leghornss 7The correlation between age at Lirst g8

and final waight wos «0,060,

King (1961) estimated the heritability of age at Liret
0g3s Maternal effects and dominance effects in the Regional
Cornell Control population to e 026, 003 and 0,04 respect=
dvely.

Husain and Singh (1964a) obtained genetic correlation
dﬂ.BEMMmMQtMWMMHM
Lowe and Heywang (1964) showed that increasing dey length
docresses days to Lirst egg in White Leghorns pulletas
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Husain and Singh (1964b) got the heritability of age at
£first egg in White Leghorns as 0417 & 0424 from a flock
of 16 sire groups and 123 half-sibs. There were highly
significant genetic correlations of 0,334 between age at
first egg and body weight ot maturity and 0.406 as phenoe
typie correlation and 0,497 between age at first egg and
egg weighte

Shibata (1965) calculated the heritability from sire
and dea componeats as 0s306 g 0,064 and 04316 g 0,057 for
age at Lirst ogg in ¥White Laghornss

Reutt gt gls (1966) estimated the heritability of oge
at soxusl maturdty as 0,42 based on the parformasce of full
snd half sisters in White Loghorns. Saeki gt al.(1966a)
found age at firat egg ranging from 1755 (New Hamsphire)
to 19940 (White Loghorn) days. Heritabilities from sire +
dan components veried between breeds from 0.33 to 0.64 for
age at first ogg and there was 4 matarnal offsot also on the
trait,

Kawahara and Inoue (1966) obtained the sire and dam
component hsritabilities as 0,407 and 0,483 Lor age at sexual
maturity in domestic fowls Sacki gt ale (1966b) reported
the heritability from sire + dam components as 0,39 2 0,16
for age at first egg in White Leghornss
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The heritability of age at first egg in White Leghora
birds was found to be 0,15 & 0425 by Kusar and Kaprd (1967),
the phenotypic correlation of age at first egg with body
weight was 0,474 3 0,072 Malik and Singh (1967) obtained
the heritabilities based on sire, dem and sire + dan CONPO=
nents 88 043 £ 0e22, 0.46 2 0424 and 0,46 g 020 respect=
ively for age at sexual maturity in White Leghorns.

Kumar and Keapri (1963) stated the cwrdﬂmm
cient between age at maturity and egg weight in White Loghorn
birds as 0«11 g 0,63 gonetic, 0u14 % 0409 enwvironnentel and
0e11 £ 0409 phenotypice The average heritability estimate
of soxual maturity in White Leghorns was 0,352 according to
Kinney 8% ols (1968)s In & study conducted by Nordsikog and
Briggs (1963) about the body weight egg production paradoy
lowering body weight by 0.1 kg Lrom an overall mean of 1.5 kg
decreased age at maturity by &4 days on the genetic ssale bub
increased by 14 days on the environmental scale, According
to Tandon gt ale (1963) the average age at Lirst egg was
221.4 days for the doms and 196,0 days for the deughters in
White Leghorns, the heritability of age at first egg wes
m;a.m.mmmcmmmmnm
egg was 0s22s

m(im)mmoMmmmnm
egg and autunn egg welight as 0,54 in White Leghorass Acharya
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ot als (1969) estimated the heritability of age at first .
#gg in White Leghorn £locks as 0370 & 04003, 080 3 0,016
and 0,224 & 0,040 baged on sire, dam and full-sid components
respectivelye. | ' '

The results of the experiment by Aggmrwel (1970) iodie
cated that selestion for early sexual maturity in White
Leghorn pullets will result in birds which lay a large munber
of small sized good quality eggss Ihe average value and co=
variance were 182 days and 9.6 per cunt reaspectively, There
was & significant phenotypic correlation of «0,739 batween
age et first egg and & months egg productions

Basod on paternal half-sib correlation and fullesid
correlation, liohapatra and Ahuja (1971) estinated the heri-
tabilities of age at sexual maturity in White Leghorns to
be 0.75 and 0,34 respectivelys Hussaini and Das (1971)
ghowed that average age at first egg in White Leghorn was
19645 dayae The sire component and dea component horitabi=
lities wore 0.47 and 0,43 respectively. Significant corre=
lation of «0,17 was found by Tardalbjea (1971) between 8ge
at £irst egg and hen's weight at 5 months in White Loghornss
mmuuummumnmmwmuwn
showed that age at sexual saturity was not aignificantly
correlated with body weight, Abdel « Gawad and El = Ibiary
(1971) obtained the heritability of age at sexual maturd®y
as 0,959 in white Leghorn pullets,



16

In the analysis of data of 967 single coud White
Leghorn pullets hatched uva-aym pm.oa.s-nmmm
(1972) found that age at first egg averaged 176.2 days and
the estimated heritability was 0.40, Hussaini and Rizvi
(1972) observed a tendency of early hatches to matwre late
in White Leghorn pullets, a highly significant sire affeet
on age at first egg was also founds Singh gt als (1972)
reported that average age at sexual maturity of White Leghw
orns a8 1762 days. HKunar and Mohan (1972) estinated the
neritability of age at £irst egs as 0,26 & 0.20 in White
Loghorn birds. : '

Nanda g& ale (1973) obtained the pooled heritability of
0+,200 for age at mnl'mmﬂty in White Leghorn pullets and
correlations of 0.595 between egg weight and age at sexual
matupitys Correlations vetween age at first egs aal average
ags weight was found to be 0,14 « 056 and 0,10 « 0,26 in
two types of egg producing fowls by Tomilova (1973)s Tayler
2t 8ls (1973) eatimated the age at maturity in White Leghoras
as 200 days, the heritability as 0.03.

Vanchev gt al. (1974) obtained the mideparent heritabi~
lity of 8ge at first ogg as O.44 in a White Loghorn 1inds

Iqvaluddin gg gl.(1975) estimated the heritability of 8¢
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at sexual maturity paged on sire and dam components to be
0e24 & 0,04 in Wnite Leghorns ﬁmmmmﬂem-
lation between age and weight at sexual paturity was poslte
ive. Han and Ohh (1973) gave the average velues (days) and
neritabilities of age at first egg as 173, 0.33; 181, Qels
and 166, 0413 respectively in J strains of wWhite LeghornSe
The average age at £irst egg and its heritability in White
Loghora hens were estisated o Do 1706 days and 030 oy
Thak ot ale (1975), the genstic correlation of age at firet
egg with initial egg weight was 0s50s

Chaudhari @t ale (1976) stated that noritability for
mam-wuyumuummm-m
there was positive correlation among age at first egg, Lol
weight and egg weighte Ihe genetic correlations were Lound
%o be 0440 & 0417 for ogs weight and age at sexual maturity
in Meyer strain of White Leghorn birds (Sivaswany 98 Bles
1976)¢ The heritabilities of age at first egg in White
ummmmmuuo.mmmmm-
mmmmmnmnmumumw
cant genetic correlation of egg production with age at first
egss =0+69 (Singh gt 8ley 1976)e

Saroa gt ale (1977) reported highly significant strain
differences in the age &t sexusl aaturity in White Leghorn
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virds. Heritability of age at sexusl maturity was caloulate
ed to be 0s19 & 0,08 by Johard gt als (1977)s Chung (1977)
estimated the haritability besed on variance components 88
0,48 for age at sexual maturity and the genetic correlations
moO.waOggmmmmoumulumnrm
«0.07 between body welght and age at sexual maturity in White
Leghornse Reddy (1977) observed the heritability of age &t
goxual mAturity 8s 0«2 to 0423 in White Leghorns. Kosba 9§
ale (1977) estimated the heritability of age at sexual mstu~
rity in White Leghorn as 0.30,; 023, and 0«36 based on sire ¢
dem components, sive componsnts and dam components respect-
ivelys Virmani and Singa (1977) reported the average age &t
Lirst egg a8 178433 duys and its horitability as 0.51 in
dhite Leghorns.

_ mmmlumwmtmnummmo
in White Leghorns by Reddy gt ale (1978)e The genstic corre=
, 1ation was negative bDetween age at sexual maturity and 20
weoeks body weighte Body weight at sexual maturity was found
to be correlated with age at first egg (=0.128) in Single
Comb White Loghorns by Yeo and Ohh (1978)s Sharma
(1973) stated that hatch effect is significant for age ob
meumuwmmammn
soxual maturity was 221 days in White Leghorns, HNatarajen
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and Rathnasabapathy (1973) obtained the heritability of
age ot sexual maturity as 0,02 based on half-sid analysis

in White Leghorn pullets

Age at sexusl maturity was found to be low heriteble
in White Leghorn fowls by Patel and Rathnasabapathy (1979)s
Average age at £irst egs was estimated to be 161.2 days and
neritability 0,23 & 0410 in White Leghorns by Ipe and Singh
{1979)«

¥4 and Yo (1930) got the heritabilities of age at first
mmmuumuuo.ssmo.mm-wmhm
fullesid date respectivelys MNaan (1930) obtained the avorage
munrnmm:ummuwuammucm
in White Leghorn pullotss Jmnm(‘lM)Mﬁl
average age at sexual maturity end the heritability as
193,36 & 15451 days aml 0,24 g 001 in Waite Leghornse Ago
at sexual maturity wes genetically correlated with body
weight (0s34 & 0s01)s A genetic gorrelation of «0,27 amd
-n.ummm-awmmnwum;mmm
WMtMmﬁMﬂW£Wmmmd
white Leghoras.

mummmmmwmmuv
ummﬁunmuumummwmd
Chaudhary (1981)s Gurung and Teylor (1981) obtained the
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mvammmxmmwumummmwu
Waite Leghorns 88 197,34 & 0456 days and 0,11 & Q.13 (pasarnal
half-ald method) respectively.

From the above reports, it is evidenced that age at first
egg is moderately heritable in moat cased. Significant strain

' differences and sex-linkege are also obaerved.

3. Egg weight

mntmumtwmqm&uﬁmwm
enced by several undetermined genes. Hays (1940) suggested
mmm-:tuuumwmtummm.m
mtmrwmmthmmumm
and daas.

Lerner and Cruden {1951) obtained a heritability of 0.6
Lor ogg weight in chigkon. They could not find any positive
axtra genetic maternsl influence in the imheritanse of egs
mmv

A significant sire effect on ogg weight in poultry was
reparted by King and Bruckaer (1952) wnieh would indicate that
mdm.mumianMi.mumm A
m&t&womhﬂm%mn@tmmnlﬁth
fowls was reported by Blyth (1352). The work by Roberts 9t &ke
(1952) suggested that egs weight in White Leghorns used in $he
m-mmwmmnmmﬂ
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that males and females are of equal importance in deteraining
egg weight.

Mideid (1953) concluded that egg size in White Leghorns
was leas affected by environaent, sex-linkage was less lapor-
tant and dominance insignificant. Osborne (1953) suggested
that sex-linked inheritance may be operative in the case of
egg weight in Brown Leghorng.

Henderson (1954) obtained the average egs weight in White
Leghorn as 57 g and found that egg weight was not dominant oF
sex<linkeds The heritahility of early ogs weight ani Mereh
egg weight in the domestic fowl were estimated to be 0,337 and
04475 by King and Henderson (1954)s Osborne (19540 reported
a marked evidence of sex~linkege for the variasce component of
ogg welght in Brown Leghorns.

Large individual differences in Leghoras were ovserved ia
0gg weight (4349 = 6343 g) by Gleicheuf and Mehnert (1955)s

Saeki and Katsurag (1957) reported a high genetieo corre«
lation (+0.,5) between the woight of the Lfirst egg and the age
of the bird when it started to lay in White Leghornss

Yanada (1958) got the heritability of egg weight at first
egg as 0,49 in White Loghorn, on coabined sire and dam sonpo-
nents, Hicks (1958) obtained the unweighed average heritability



of egg weight as 0,51 in White Leghorns. Hogsett and Norde
sikog (1958) reported the heritability of egg welght as O.41
in light breeds based on sire componants

Hostageer and Kamar (1961) suggested the iafluence of
maternal effect in the inheritance of egg weight in White
Loghorns. King (1261) obtained a heritability of 0,62 for
J2 wecks egg weight. Higher estimates of heritability Lroa
dan's variance componeats indicated maternal effects of 0.03
and dominance elfects was 0.24. The sire estinate of hopita=
bility for egg welght was found to be 0.36 in White Leghorns
by Crittenden und Bohren (1961). | -

Pinan (1962) obtained the heritability estimate in White
Leghorns as 0415 to 0,23 and 0+13 to 0,22 based on sire and
doa components Lor egyg welght at 9 months of age. Isheritance
of egg weight is reported to be not affected by sex-linked
genes in pullets by Henderson (1962). Waring gt al. (1962)
gave the heritability estinate of egg weight as 0,7 and no
evidence of sex-linked effects was found in the Llocks Herde
tability of egg welght in White Leghorns was found to be 10
por cent at 9 months of age by Rico (1962).

Horitability of egg weight was found to be 0.5 in Vhite
Loghorn birds by Hurnik (1963)e The heritability of egg weight
" was found to be 0,51 and G.54 by Gruha and Weadt (1963) in



two flocks of White Leghorns,

Heritability of average egg weight was found to be
0431 & 0,37 in White Loghorns by Husain aad Singh (19645)

and there were highly significant phenotypic correlation
of 0.497 betweon ogg weight and age at Lirst oggs

Kawahara (1965) obtained the heritability of ogg
weight in domestic fowl 88 0,336 and 0,524 fros sire and
den components and the genetic correlation between body
weight and egg weight was 04543, Heritability of egg weight
in White Leghorns was found to be 0.36 and gewstic anl phono=
typic correlation botwoeon body weight and egg welght were
«0,30 and 0,10 (Hurnik, 1965)s Shibata (1963) caloulated
the heritability from sire and dan components as 0.197 &
04065 and 0,629 & 0485 for egg weight in White Loghorns and
the genstic correlation between egg welght andl adult body
welght was 0,652 3 0,106, Auxilia anl Mastrorillo (1965)
estinated the average egg waight as 5631 with covariance of
7+84 in White Loghorns

The heritability of egg weight in White Leghoras was
eatinated to be 0,734 & 0,09 from sire components by Kuser
and Kaprd (1966)s Saeski gt ale (1966b) reported the herita~
bilities from sire + den components as 021 & 0,07 for wgs
weight in White Leghorns. Kewahara and Inoue (1966) obtaiaed
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the gire and dam component heritabilities as 0,386 and
0,465 for egz weight in domestic fowl, HIll g§ ale (1966)
reported the heritability Lfrom sire + dam components as
0462 & 0,28 for egg weight in White Loghornse

Malik and Singh (1967) obtained the heritabilities
baged on sire, dam and sire + dam components as 0.46 g 023y
0463 2 0425 and 0,54 s 0,20 respoctively for egs weight in
White Leghorns, The sire and dam component heritabilities
wore 61 = 1649 and 25,2 = 55:4 for egg weight in White
Leghorns as recordes by Ovlov aand Zlocevsiaia (1967)e It ves
considered by Festing and Nordskog (1967) that ogg weight
in White Leghorns is controlled by both dependant snd plelow
tropic genes, Fhenotypic and gematic corvelations between
9gg weight and body weight declined significsntly over Ehe
generctions but there was not o significent trend in heritas
bilities, '

Ascording to Kusar and Kapri (1968) genetic, eaviroms
mental and phengtypic correlations of egg weight with age &t
maturity in White Leghorns were Oe11 & 0:63, 0e14 3 0409 and
011 £ 009 respectivelye Galvano (1968) found thet ogh
weight in hens 1s increased sigaificantly 8s age and body
weight 4ncreased. The average heritobility estimates for 32
weeks 05 WeLght i Wnite Leghorns was 0,46 accordisg to
Kinney gt ale (1963), i
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Zuk (1969) obtained the heritability of autuan and
spring egg weights ia White Laoghorns as 0.39 and 0.43 rose-
peatively and the correlation between age at £irst egg and
autumn egg weight was 0.56 and that between autumn and
spring egg weights was 6.23,'

Kovaleniso (1970) obtained the heritability of egg
welght as 0,29 to 0,57 in Leghorns. The heritabilities cal=
m-m:rummumwmm.mm
componentse Agzarwal (1970) calculated the average value
and covariame as 43 g and 448 per cont for egg weight ia
White Leghorn pulletss Heritability of egg weight in Vhite
Leghorn pullets was found to be ranged between 0,32 and 039
by Acharya gt als (1969) and hed a high genetic carrelation
with other ogg quality traits.

Rolstad (1971) stated that the egg weight in chicken
averages 595 g with covariance of 542 and the heritability
was 0,60, Mohapatra and Ahuja (1971) derived the heritebility
of ogg weight in White Leghorn as 0,65 and 0.31 based on
paternal halfesib and fullesid eorrelation methods respectivelys
Terdalbjen (1971) showed significant correlations of 0,23 and
0,45 in White Leghorns between egg weight and hen's weight ot
5 months and 10 months respectively. Inveatigations carvied
out by Penteado g ade (1971) showed a correlation of 0,23
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between body weight and averege weight of the agge laid

during the first 45 days of lay in White Leghornse In S

White Leghorn lines anelysed by Kovalenko and Kosenko (1971),
egg welght averaged 56.7 to 60«1 g Sire and daa component
neritabilities were 0.10 £0 0,36 and 0,11 to 0,33, There

was significant genetic correlation of 0,26 to 0,72 betwesn
body weight and egg weighte M@m(19ﬂ) g3~
ested that lbgmhuonfwmwoiwtmwu
multiplicative, sexelinkage as naternal effeots for the trait
seamed not %o be laportants Abdel - Gawsd and Slefusary (1971)
reported the horitability of egs weight as 0.5 in White Laghern
pullets,

Reddy et ale (1972) obtained the everage egg weight 88
a&.a.umummuummmmauwm
correlation of 043 between average ogs weight and age ab
sexual meturity. According to Kaatz (1972), heritability of
ogg weight ranged from 034 %o 0447 in poultry.

Manson (1973) stated that body weignt end egg waight in
White Leghorns are gonatically positively correlateds HNanda
gt ale (1973) obtained & pooled heritability of egs weignt 89
Q792 umumum«mmnummmm
weight and age at sexual maturitye

Arthur and Beck (1974) estisated the heritability of es8



&

weight in chickens as 0.51, the genstic correlation betweon
body weight and ogg weight was 0.35. According to Vanchev
ot 8l (1974), egg weight averaged 56,4 g in White Loghowns
and the mid-parent heritability was 0.53. Average ogs waight
and the sire cmﬁt mxmllty were found to de 51460 8
and O.44 respectively by Trehan and Dev (1974)«

Smith end Bonren (1975) suggested that egg weight 18
increased as the age of the pullet is increased. Han and Uhh
(1973) reported average values and heritabilities of ogg weisht
88 50425, 0s66; 51426, 0415 and 52474 0615 respectively iad
strains of White Leghoras. The heritability of egg weighit in
White mn‘mmum-tummo.ﬁma.uww
'ng.umimthoymmwrmummugw
and body weight was 0,31 Thoik gt als (1975) cbserved the
mmmmﬁmmnmmnwum.sgmmu
White Loghornse
 The heritabllity of 0gg weight in White Leghorn strains
mtmummmuwmwcmanMD
and it was positively correlated with body welght and age at
2irst egge Sivesvany gt 8l (1976) obtained the genetic GOFF=
mm-uo.w;omzw,.uwmmum.m
rity in Neyer strain of White Leghorn birds. The heritability
of agg weigat was found $0 be 0416 and 0,18 in Shaver Gei eod
Mm#mumnmumm-uumﬂﬁw




weight was 0.18 in both the strains, by Nikolov gt ale (1976).
Singh gt als (1976) caloulated the heritabilities of egs WeAg®
in Wnite Leghorn birds as 0,402 and 0.244 baged sire and dan
components respectively. Chand gt al. (1976) obtained the heri-
tability of egg weight as 0.74 and 0.31 in two flocks of White
Leghorase '

Bgg weight in White Loghorn chicikens was found to be infe
luenced significantly by hatoh date variation, by Natarajen
and Rathnasabepathy (1977)e Krutikove (1977) reported the
heritability of egg weight as 0.74 and 0,51 in two flocks of
eag producing fowls, The average value and heritability estie
mate of egg weight in White Leghorns was reported to be 548 &
and 0,61 respectively by Virsani and Siagh (1977)

Gurung and Taylor (1978) estimated the average egg welght
88 51422 g 3+19 g and the leritadility was Q.15 and 0,61 froa
sire and dea components of variance respectivelye The havites
bility of average ogg weight based on half-aib correlation was
found to be 0.32 in White Leghorn pullots by Naterajan and
Rathnasabapathny (1978)e

Natarajen and Rathnasabapathy (1980) obtained the harite-
bility of ezg weight as 0s32 in Meyer strain of wWhite LeghornSe
Maan (1930) got the horitability of egg weight as 0,50 in White

Leghornas,
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From the above literature, it is seen that the trait
is moderate to high heritable. Influence of sex-linked genes
and maternal effects also reported,
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MATERIALS AND MITHODS

The data for the study wers collected Lrom the All India
Co=ordinated Research Project (AICRP) on Poultry for L3gs,
agfiliated to the College of Vetarinary and Anical 50105608,
Manmuthye '

The AICRP functioning at Manmuthy was started oa w1 11976
The centre now maintains two strains viz. IVl and IVP brought
from AICRP on Poultry for Sggs, Hyderabad, e birds are
poared under optimus feeding and management aml strict disease
control measures are taiea in the project,

Sach strain is reproduced from 40 selected aires mated
to 260 selected daas at the rate of six hens per cocke About
1500 pullets of each atrain are raised every geanaration.
pedigree hatehed chicks are rearsd in brooder houses till they
are transferred to grower houses at five or six wesks of 8go.
muomcd&nmu&:nmuuﬁumdﬁm
The weights of the birds of each stfain are taisen at 20 wedks
and 40 weeks of age. Age at first egg is recorded based on
the first egg of the birds Average egg weights are rocarded
farcmhwﬂlﬂblﬂdmnlmttmomwcmuu

amwmﬁ.deWdWWWudm;
momﬁmumunmumwummmm
mmmmmmu Males are selected on the basis
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of sire and and dom fanily averages onlye
The charactors considered for the atudy werel

1+ body weight at 20 weeks of age

2, body weight at 40 weeks of age

3. age at £irst ogg

& egg wolghts
The data for anslysis belonged to ten hatehes of i and P
strainss The details about the distribution of sires, daas
and progenies included in the study are gshown in Table=l.

The mean, standard error and coefficient of variation
were ostinated for all the four characters in the two strains
mtmu-mmmnmwwmcm
(1967)+

The effects of hateh were studied by Least Square's
mmmmmuuummwm
py Harvey (1966)s The model used wast

'u"“*"t"u“""

r“mmmummma“MMdm
1®® patcehne

N = population mean when equal subclass mumbors
oxist,

ng - offoct of the 4™ naten
m.mmuof.)

mrmxmmsqnomtmmummm
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Table 1

Distribution of sires, dems and progenies included in the atudy

- = =t =3 ey - AT VB TR D
Character Sires Dams Progenies Sires __nun fmgmu
am I 35 812 2259 83 333 1514
&m a 35 399 1927 87 370 1338
Age at fivst egg B85 49 2132 83 373 1459
Egg weight a5 356 1782 a7 363 1263
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constants for hatch effects wore estimateds The signifie
cange of hatoh ¢ffects was tested using 'FP' valusa, When
effects ware significant constanis were used to adjust the
data.

Egtination of heritability
The model used for the estimation of heritability

Yo o A+ %1% + %9k wnere

!m-oaomummmkmmgwotw
3°® dan mated to the 1°® asire

/= common mean
s, = effect of the 1*® eire

4,4 = effect of the 3*® don mased to the 4B
sire

.”k « uncontrolled environmencal and genetie
deviations attributed to the individual.

All effects ars randoa, normal and independent with expoote
ations equal %0 2.

Analysis of variance table

Source of veriation def. 88  H3 e

W £ A L N TR a0 U S DT T 1500 T € 5 8 S o L S SRE——— - - L AT DR v AT
2 :

Betweon sires 341 83, ms, rwouzrzboksc'zs

Betwoen dums within 2 2

aires D= 83, M3, o "8

Between progeny 2

within dans n ‘-n 33, na, oy _



3“'.
5340 %ﬂ%mt&ommﬂmnﬁmﬁ.mpm
msmmmmatmumwdn.mmw
geny raspectivelys

k,‘wmn!dmw&‘ﬂ“

= 2
ng nﬁﬁﬁétﬁé!u.h. _ ;, defs (dm)

xz-amotpfwvlrm
= =n 2 2 g el

-{ LA oL S )/ aute (eires)
» Hee }

x,~ma¢prwmm
=

.8
.za‘“' l——&u——-) / 4.2+ (aires)
: e
where
a_“-tomn.mummn
nh-motmwwm

€2' - randon offect mean SQuUAre, variance asong within
daa within sire,

. Wy

¢-3' « dan component of variance
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The estismates of heritability were then calculated by the

Lormalaes X
ha‘.bwl
2 2
éa"“ p*?
2
had b 6 w0y

2 2 2
G %0 oy,

2 2
haud"' 2fo |
a 2 2
g% gty
The standard errors of heritabilities were estimated from
variances of sire and dam variances:

var (529 -,:5;__ g"‘az , &y );

dnfn{s)*a d-zo(a)@

z
Sels (6 8) f'“ (ﬁ'
4 % 8.5 (tr’ )
PR ATY s spsmoer yusmoer-

a
G‘a-vfp-rfw

2 2
Vnr(ﬁ'zn) - 2 {Mﬂ o M8y )

- s

k2 (aute(a)ez dutegy)*2 )

ele (a-zn) * ' var “_3‘”




2
8,5, “‘zn’ & f_: Sebe (0 7p)
a.z&wan,a.aw

Var 6‘2' - 2 ("sw)

A ISR i S
Akl

dele w)*a

Lagih 2
o (o0 R s TR N T NLIM T 2

xS

2 : - SR
Sae (Wg,0) = “yar (o 2g)evar (a2 )02 Cov (o 20 )

gy 2
d‘stﬁ'n«to"

Correlations

 The analysis of variance models and procedurcs Lop
two charactors, X and ¥ are the sane as given previously

for the estisation of heritability. The variance componants
; 2 2 2

a 2 2 o o and & ara
“8'? ' ? ' ' Y i)
obtained as beloros

Analysis of wovariance table

mew
Source of varietion defs P MR mee
G S R R R O R 3 SN T 6P 0 A = *Mm

Between sires 8=1 m WoP, CowvyritCovpekyCovy

A

Between dana within

aires D=3 3CPp ey c"y"ﬂmn
Botween progeny

within dans ..I"h m' m' cﬂw

D 8 T A o PP——
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hys iy andk, are estimated as in the analysis of
- variance.
{a) Genetic correlations

1+ Sire components of variance and govariance

rg @ & cavg
m :

@ b o
" " M
2. Dam component of variance and covariance
ro = :_cwa

/Z crg & 0—1"" '
(X) By
3. 8ire + daa components

"ﬂ'c"'g*"’_‘,’p o4l i

/s% w2 o2 wf
80" Py 7 8™ Py

{b) EBaviromental errelations
1s

‘G'! - z

2 -3 -y
"2 %% Mm%

/ a - / a -l 0
Ty gy %) D)

3o ’.’- Cov, = Cov, = Cov |
o —ox = mar 1
T ® 8 T ""‘cx)" “m T80 Oy)




(c) Phenotypic correlation

91, = Eo.:! +* cm-s » cwﬁ |
T [T
i 8" @ D) TN TR




-

T W5 ' .-,».-'-rv ) e 5‘ ! t J|
s b TS
W ’ . el

ny

4
I"»

WSS
Ty <Ay ® . "'h“ m 802 )f' P !.J. W% Q‘ 'f&u“&‘ﬁllm I‘IJ'.II:' .- |
PR o Dody webe 'J!r st Wgenty and Teray ehoRl &Y Wﬁl '.'-

w ‘il N B iqv;" dowh & ,‘.‘.f‘" 5"’\““ 1# 8 nes vf Sy t.‘ F e M _
sl ww Tl Ba Ve GORO Yelaal nui u it .n:.m wm Vo

Baewy g L@red wl v meighs (g) wae xm W u 1m,§3 " ..
Mlu YT o, BBy VG 3 Red i Me? X Sue £ m'_ r
sl B 5 Sy NG g SaTe TIRT 3 900 and ! 1.1':;{?‘.!_‘3- '.:"'
.t‘d' B A%sG CoRPestYl e o U :
LeasY Sooerad Kaalnees af m&m& T m M

i'|~.-
o1 ahl WPNLN 'MWMW"‘?WU M\! uﬂmwm 5

Bty wosenh Har SRE WALE 18 et Ko wweban (¥ mu }._
s Sede T Tt mm muam Gt £ v o | @
o Aetd Ao A and TR si:&:b 2y e mm» Son  Wew B !
SR -2 SATNEINL, haol o ‘wr.ﬂ WRSLNL 00 WoTe U..n, .._"‘.ﬁ'?f'_‘.'

. wiid, Wttty oW i TG, B sl
Ao, hey o b 430 TRy 9000y m
| nﬁk’i» i 4":“" " "“3"’70 "rﬂlﬂ w \Lw.u; (RS

% ¥ dﬁubiﬂ g n
| .11. 2 “'?fi‘ & .!;‘“'.‘_"":

*w %

"?l Y b

: I“ ’“ Cpl
] . )
..." Py
"



RESULIS

The mean, standard error and coefficient of variation
obtained for body welghts at twenty and forty weeks of age,
age at first egg and egg weoight in N and P stra.ns are proe
sented in Table 2 The mean values and standard error for
20 weeks body weight (g)y 40 weeks body weight (g), 2ge at
girat egy (days) and egg weight (g) were found to be 1131.5 &
243y 145740 & 440, 16640 £ 003 and 5147 & 0.1 for N strain
and 1265¢9 & S8y 1515.0 2 547y 10201 3 To7 and 5147 & 001
for P strain respectively.

Least aquaras analyses of variance for m effect
on all traits showed that the effect was aignificant for all
traits except for egg weight in both the straians (Tables 3a
and 3b)s The Least squares coanstaats used for the adjustaent
of data in N and P strains ace given in Table 3c. The Least
squares conatants for heritabilities were 12,71, 2739, 2064,
80,40, =77:62y 12470y 63433, 10,06, 23,12 and «22,93 for
20 weoks dody weight (8)3 111453, 100486, 143.35, 141412,
11043, *B3,66, 77456y =120,67, «52,96 and <4658 Lor Y
weeks body weight (g) and 8488, 4,73, 780, 1304, w2045 =7e02,
“Taltly 5476, “7:15 and «4467 for age at first egg (days) Lor
N straine The constants for hatches in P strain were «44.79,
120467, =51451, ~73.60, 51.45, 102417, 51481, 107444, 32,02 and
«55.12 g for 20 wesks body weight, 195+67, 155412 158465,



Zable 2
Hean, Standard error and coefficient of variation of 20 wosks

body weight, 40 weoks body weight, age at first egg and egg
mgs:mmrnmm

RS AT R W e i ME

Strain "N Serata " P Strein
Characters = Mean  S.B CeVe Mean Seis  CuVe
20 wooks body weight(g) 1151.5 2:8 t1e1 12459 Sels 16.8
40 weeks body weight (g) 1457.0 40 12.0 15185 57 13.8
Age at first egg (days)  166.0 063 845 16241 1et 2643

Egg weight (g) .7 0.1 Be3 517 Oel Se1




least sguares analysis of variaance for
and 40 weesks of age in white Laghorns

isble =~ Ja

body weights at 20 wecks

Body weight at 20 weuks Body weight at 40 wesks
Strain  Source . defe Mean squeres dsfe Mean squeres

Hatch 9 409352443 g 1993513.22"
¥ Strain |

Ervor 2243 1575%.13 1917 21232.45

Haten 9 766202.18"" 8 2660115.29°
P Strain

Error 1504 35404,.32

322 23130465

a% gignificant P/ 0.01.

Iy
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and egg weight ia White

3 Age at first egg 5gg weignk
Strain Source d.Ls Mean squares d.fs Hean sguares
Haten 9 . 1030686 9 65409
N 3train
srrar 2122 157406 1772 267045451
Haten 9 18386470 8 43.7%
? Strain
Seror 1431 1703.94 9256 263053.49

s# Significant P/ 0.01



| Table 3.
Least Squares Constants for 20 wecks body weight 40 weokks body
weigat and age at first egg for I and P strolas.

20 weoks body
weight 12.71 2739 20,66 «30.40 77462 12,70 6533 10,06 23.12 ~22.93

40 wecks body
§strain  _oiant 111253 100486 143,35 141012 =190,43 33,66 «77256~120e67 =52.36 45,53
Age at first

egg 883 478 7,80 15.08 -R:46 “Te02 =Tl =576 «7.18 4,67
20 weeks body | |
weight e TI=120467 «51e51 =73.60 5145 10217 51481 107444 32,82 «55.12

40 wecits dody
Patrain  aignt 195667 155012 154065 oo =108 017 «75423 ~I7aB7 ~ltsB2 =i470.36 =13033

at first
m. 1140 2547 13468 «0s67 1007 =097 =527 =9l «7.13 =582

€4



bly
103,17, =76423y *97487, «44,82, «47.36 and-130.99 g for 40
weeks body weighty 11s06, 23,47, 13468, =0s67, =10:67, =399,
w5027y =243y 7418 and «6,89 for age at first egg weight
reamuvm Data were adjusted for significant effects to
deteraine Mrl.tabd.uty estmma and gorrelations.

2, Heritability estimates

The analyses of vaém« in the estimation of heritabie
tyotthetmtra&tuundaru%tw&md?ﬂrﬂmm
ghown in Table 4, 5, 6 aad 7, _

The sire, daa and sire + dan componants were 0425 & 0,00,
0436 £ 0,01 and 0431 & 0401 for 20 weeks body weighty 0s22 &
0400y 0430 2 0403 and 036 30400 far 40 weeks body weights
0420 2 0,007y 0022 g 0403 snd 021 g 0400 for age at first
0gs 8ad 0s43 & 06007 ¢ 0s62 & 0403 and 0,52 & 0,01 Lor 038
weight respectively for N strain. |

The estimates for P 8%raia were 0425 g 0402, =0s19 2 0412
and 0,03 & 0,04 for 20 wecks body weignby Oebd & 0400y 0427 &
0,06 and 0,35 & 0402 for 40 weeks body weighti 0406 & 0,00,
=041 5 0,04 and =0400 & 0,02 for age st firat egg and 0,28 3
0s01y 0495 2 0404 ml 0461 E o;az tor 0gg weighte

3¢ Correlations

The analyses of covariance in the estimation of genotic,
phenotypic and environmental correlations between four traits
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body weight in R strain and P straia
Strain Source d.L. ss = =S heritabilities
= N TR A € kS = 8 = = g SRR

Between sires - 8h aG45317 5530132 ¢ 3 B
Betwaen daas % R 3: 2!

§ strain  Vithin sires 327 6341346 13392.495 3 M 0
Between D Pk ?z
within sires 1347 20444518  13256.759 NP NP N

U I S PRI 3 < s S i TR usy PR, o—
Between sires 83 6349043  78906.454 g | g %
Between daas R PO

P strain within sires 29 oRI7I67 32033.90 g:l‘ % 8.
Between prog : . GeF SR,
vitin dias | M3 42397088 TR0  Ju oo ofh

o - e e
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maxmmrmumtmwzmntyn:www
body weight in N and P strains.

R it

Strain Sourece defe 38 - heritabilities
Between sires 8 5148233 61233.15% 8 % 8
. el @ &
Between dans | _ o o
8 strain within sires 314 8323354 28434.248 ﬁ' §i
o
Betwesn progeny s o
within doss 1528 26625957 17425.364 ""'i" '“3" N}
BSetweecn asires 36 7530076 87559.023 2 3 9
Betwesn dans within | S A2 o
P Strain  Sires 283 7345653 28076.064 ;, z, %
Between prog L BT
im0 2638 § § W

h

2
3
2
g
2
S
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Table §
Analyses of variaace Table in the heritadbility of age at
Lirst egg in N and P straias

B o =

Strain Sources dofe 33 HS heritabilities
Between dams within a8 o'.
sires 324 57026 1764006 e
N Strain é’ = %
Between progeny _ , y 2 Ao
within daas 1724 239333  139.255 N? 3
o .
Between sirses 83 175707 1956.670 ’8 P
Between dams within » 'S s
P Strain sires 239 454389 1572.230 ":’ 3, ;{
ol
Boetwean prrogeny .
within fu 1063 1815407 1707.815 g S 3
§ 8
s AT AR o i o “:g
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Iable 7

Amalyses of Variance Table ia the heritability of egg weight
in N and P strains

N Strain

P Strain

- Source defe 33 Il_s wi.tahil_um
- 1
Betuween sires a4 4383 52172 § S‘ 5.
Betweon daxs e & O
within sires 309 5224 16,906 o a1 o |
Betweon progeny | é 3 &
within dass 1383 13208 Fe516 e 3
S S
Between siras 86 4451 51796 o
Betwoen daas 5. § A
within sires 276 6533 25852 g, 2, §i
Between prog h e
within dans ;- al 900 11123 12364

2&.
2'.
2

9” -
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- in N and P strains are given as Table 8, 9 and 10 and
the correlations are given in Table 11 and 12

All the sire component genetic correlations among
the four traits in N strain were greatsr than 1 and those
for P were less than 1 for 40 weeks body welght and egg
' weight and that between age at £irst egg and egg weights
The dan component genetic correlations were 0,50, =0475,
0e13, =0s21, 0423 and 0,03 for N strain for 20 veaks body
weight with 40 weeks weight, age at first egg and egg woightj
40 weuks weight with oge &t Lirst egg end egg weight and
that betwaen age at first agg and egg weights: The dan come
poaent genetic gorreletions for P gtrain could not be egtie~
mated due $0 %70 negative Variance for 20 weeks body weigat
and age at Lirss agge The em*rnm correliation between
40 weeits Dody weight and 0gg weight is 0,06 for P strain.
The sire + daa component gonetic gorrelations in general did
a0t yield any sansible resuls.

The environmental correlations were 0.3, 0438 and 0,34
between 20 weeks body weight and 40 weeks body weight; /[ =1
and «0+32 betweon 20 weeks body weight and age at Lirst egg
(based on sire and dan components)§ =0s43, 0403, =0.21
botween 20 weeks body weight anl egg weighty 0,50, «0.04
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Coabinations Source d.2. 3S S  a.f. S8 s
Betwoen sires 80 =573145229 «~6823157.3 96 «17352515 «201771e1

20 weoks body

weight and 40 Botween dans

weocks body weight within sires St 3269079 10411.079 2% 3116538  11012.572
Between progeny
within dans 1527 9513224 6233.204 968 8335232 31273574
Between sirves S =23732560 -283125.71 93414258637 =162029.36
Betusen dems

20 woeles Dody  Uiovenoires 314 -205277 -380.4346 289 197235 632,474

&

Between
DN TOSUW 133 «300035 -522.3651 1063 =346129  =325.615

o



Acalyses of Covariance

E

Zable in correla

sion
' ' and 'l and 40 weeks W and at Zirst
body weight ogs azﬁ gy | - woldght aga
Strain N Strain P Strain
W URRIET T T A S e T 34 3 o e o g s =6 s 2 -
Coabinations Source defe S:3. R.3. Gefe 38 M3
Between sires B4 «23093736 <3541663.32 86 15704033 »132605.6%
20 wesks Dody pocson doss
w and €88 yighin sires 309 15713 544087 276 35085 1304743
Between
within dams 1383 343 264722 30 802356 83.151
Between sires B4 1520440 22510 86 Q3025586 «500297.48
Between dans
mﬂ within sires 313  «77335  ~247 007 232  -524B2 «1864106
8ge at Zirst  gotween progeny
ogs within dams 1487  «169755 1144155 40 51573

544365




Zsble 10

Analyses of Covariance Table inm correlation sstinates between 40 wecks
body weight and ;&b;uuamatzmtmmmwmt
strains

H Straian P Strain

Source deLe 83 ; MS defe 33 s

Betveen siras 846 15318487 «1823562.,94 856 =56)239561 «80569.313

wmm

888 ywithin sires 308 33542 125.461 276 28326 104642
Betwsen progeny
within daas 1361 76393 = 56.502 896 79540 83,97

o R - i e =

Botween sires 84 -3445599 <41032.,13 856 -2016616 «234434023
sires 308 1339 8.502 275 = »1263 iy o611

within dass. | 1366 13208 9.67 a78 11128 12,676




Genetic, phenotypic and environaental correlations amoang

Zabie 31

the traits in N strain

e

Strain Combinations ’G. r“ rE. rm rm rp
20 weeis bady weight \
40 weekta body welight >1 Te30 031 038 D36 . De34
20 weeks body weight
- and age at firat egg >1 =075 [~ =052 - =)e03
20 wacks body weight
and egg weight >4 Qa3 =043 Cu05 ~De2% Ge23
40 weeks body weight
and age at first egg =1 «0.21 050 <008 0,29 233
40 weeks body weight
and egg weigat >1  0s25 =0.31 009 0.12 0.28
at first egg and :
:5 weight - >1  0.08 =043 0409 «0.18 0425




Zable 12

Genetic, phenotypic and cavironmental correlations aavng
the traits in P strain

i

- Coabinations
Strain ¥ss Tca L Ty 'End r
20 weeks body weight
and 40 weeks body weight >1 - =303 D631 D11 0.47
20 weeks body weight ' | '
and age at first egg >% - =312 =000 =0,06 =0.02
P Straia | -
20 wecks
and egg m >% - =it De31 «0,17 0.32
40 wesks body weight ' '
and age at first egg > - =D 5% wJe01 .26 D24
49 weoks body weight ‘
and egg weight L‘_“ 0e05 OeSh 0.29 Qo2 0605
at first and ' '
Age g3 0432

egs m L:" - -yl D0l DeD1
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and «0.29 between 40 wecks body weight and age at first egs;
wJe31y 0009 and «0412 betweenhd woeks body welght and egg
welght and =043, 0,07 und =0.13 betweon age at Lirst egg
and egg weight based on sire, das and sire - dan components
respectively for N straine The respective eaviroumental gorre-
lations for P atrain based on aire, dum and sire +« dan GONpO=
nents were =0.09, 031, Qe115 =0s12; =0.00, 0,065 =040,
0e31s =0s175 =054, =0:01y 04245 0454y 0,29, 0s42 and «3,04,
Qe04 and 0.514

The phenotypic correlations ware 0,34, =0.09, 0234
0408, 028 and 0,25 for N strain between 20 weoks body weight
and 40 weeks body weight, 20 weelks body welght and age at
firat egg, 20 wesks body weight and egg weighty 40 weeks body
weight and age at first ¢g3, 40 weeks body weight and egg
weight and between age at firat egg and egg weight respectively.
The corresponding correlations for P strain were 0.47, =002,
032, «0.20, 0,05 and-Je32 respectively.
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DISCUSSION

It can be observed from Table 2 that the body weights
at 20 weeks and 40 weeks of age are higher in P strain than
those in N strain, Age at £irst egg is found to be higher
in N streins The '4' test showed Shat these differences
are highly significant (P/ 0.01)s With regard to egg weight
no such difference was obscrved betwzen the two strains.
Coefficient of variation worked out Lor various traits in
P as well as N strain revealed higher variaoility ia P
strain compared to N strain in all the traits, especially
in age at Lirst egy (263 per cent)s On perusal of the
resalts it was found that hatohe! showed 47 per coat variate
ion in P strain which hed been responsible for the higher
value for overall coefficient of veriation in P strains

Least squares analysis was carried out for all the
traits vize, 20 weeks body weight, 40 weoks body weight,
age at Lirst egg and egg weight, to estimate the hatch effect
on these traitse The analysis of variance in Tables Ja
and 3b showed significent effect of hatch on all the traits
except on egg weights This effect may be due to the diffuwre
enses in eavironment such as frequent weather changes, the
chicks had to face after hatchs ZThis finding loads to the
assunption that enviroamental fluctuations do mot affect
938 weight aa much as the other OhAractors. The effect of
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hateh on body weights at 20 weeks and 40 weeks of age,
age at first egy and egg weight was reported by Chaudhari
gt als (1976) in White Leghorns and on age at sexual natue
rity and egg weight by Mishra gt al. (1973) in Rhode Island
Reds and on 20 weeks body weight and 40 weeks body weight
in White Leghorns by Natarajan (1977).

The comstants Lor ten hatches of body weight at 20
weeks in N strain varied from -80.4 (hateh =« 4) to +63.33
(hatohh = 7)s It was of interest to note that the very sane
hatohes had the highest (+13.04) and lowest (=7,41) conate
ants for age at firet egss Which gave an indication that
the environaent responsible for lowesr body weight at 20
weakks of age resulted in delayed wmaturity in birds and vice
versas In P strain also, the trend was siailars In both N
and P strains the higher constants obs:rved for body weight
at 40 weeks coincided with higher constants Lor age at firat
o523« This shows that the birds starting laying eggs at an
early age are lighter at 40 weeks compared to those comuence
ing productlion at a later stage,

Heritability estimates
(a) Body weight at 20 weeks of age
The estimate of heritability, 0«36 by daa component of

variance had been slightly higher than the estimate of 0,25
by sire component in N straine A meaningful value for
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heritability in P strain was obtained only by sire compow=
nent of varience. These estimates cane clogse to 0,43 and
0.32 reported by Krueger gt al. (1952) based on twice the
full-sib correlation and regression of progeny on das method,
0s24 by Patel and Rathnasabapathy (1379) and 0.20 by halfe
sib enalysis reported by Natarajan and Rathnasabapathy (1973)
for 20 weeks body weight, in White Lughorns,

The higher doa component heritability can be attriduted
to the pouihl.t effeot of maternal influence and/or non-
additive gene actions on this trait. Hazel and Lamoreux
(1947) reported that 5 per cent of the variation in body
weight at 22 weeks of age was due €O maternal effects in
White Leghorna,

(b) Body weight at 40 wesks of age

The heritability estimate for body weight at 40 weeks of
age were 0,22, 0450 and 0436 for aire, dem and sire + daa
components respectively in N strain while these estinates
were Os44y 0427 and 0,35 respectively for P strains The
estinates are somewhat in accordance with 0.45 from dea-
daughter regression method, reported by Hogsett and lord-
akog (1938)s The heritability of body weight at 40 weeks
{0.36) 48 found to be higher than that at 20 weelks (n‘;‘,‘-om).
A higher horitability in body weight at 40 wecks asy be due
to the greater resistance, the birds have, thaa the younger
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birds to the envirommental stresscs, Another possibility
that can z:f:m&mtad to this obaumt;on is that materaal
effect on weight is more in older birds than ohicks. Van¥leck
2t als (1963) found 3 per ceat maternal effect variance for
body weight ia chicks and 8 por cent for 32 wesks body weighte
Sisiler observation was made by Ipe (1272) wao ra;artad a
higher heritability of 0302 for body weight at 16 woeks of

age compared to 0,236 for 6 weeks body weight,

(c) Age at Lirst egg

The estimates of heritability in N strain were found to
be 0,205 0.22 and 0,21 for sire, dam and sire + dam components
respectively and the heritability estimates in P strain were
not different from zeros In P strain, in general, the par cent
overall variability was mare ies 2643 per cunt compared $o
8.5 per eunt in N straine On perusal of hatchwise coefficient
of variation, it was seen that one haten had extreme variabiw
1ty (CV = 47 per cent)s Even though adjustament with Least
squares constunts was expected to reduce the eaviroamental
variance, thereby incressing the proportion of genetic variasce
it is to be thought that in this perticular case there had |
been sone over-adjustment and genetic variance was completely
reduced gAving a heritability not different from Zeroe

nnummunmnouwum
those of 0,20 by Kruger (1953), 0,26 by King and ienderson
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(1954) 5 0.284 by Tandon gt ale (1963) and 0,278 by Ipe (1572)

in White Leghornss However, higher estinatea have been repore
ted for age at first egg by Osborne (19542 and Yameda (1958).

Lower estimate of 0.09 has been reported by Onishi (19542, in

White Leghorns, comparable to the estimates of heritability in
P strain of this study.

(d) Egz weight

Heritability estinates by dum component of variance wore
nigher (0462 and 0,95) than, those by sire component (0.43
and 0.28) in this studys The difference between sire and daam
gomponent heritabilities can possibly be attriduted to matornmal
effect and/or non-additive gene actions Lven if maternal effect
variance is of suall quantity the multiplicative factor of four
. in the estimation of heritability is likely to bring in an
exaggurated Ligure, as seen in P straine These findings of
higher heritabilities by dam component of variance in this study
very well agree with the reports of Malik and Singh (1967)
and Kovaleniko and Kosenko (1971) in white Leghornss

The estinmates by fullesid corvelation method gave similap
results in both strainss These estimates are in accordance
with those reported by Jerone gt ale (1936) in Wew Hampshires
and Kinoey 28 @le (1963) in white Leghornse The former reported
an estinate of 0«57 while the latter reported 0,52 as the
heritability estisate for egg weighte Mohapatra and Ahuja
(1971) on the basis of paternsl half-sid correlstion reperted



61

0.65 as the estimate of heritability for egg weight in White
Leghoras. However, lower estimates of 0,22 amd 0.25 have
peen reported by Ipe (1979) and Orlov anml Zlocevekaja (1957)
respectively in White Loghornss

In N strain, for all the four charagters, dan component
of heritability was found to be higher than that by sire
gomponent of variances A slightly higher estimate of herd-
tability due to dam component of variaace gave an indication
that the traits were possibly influenced by maternal effects
and/or dominance deviations Heritability of all the traite
nad been moderate and the highest heritability hed been fon
ogg wakghts In P strein, ovidence for wavernal influence and/
or non-additive gene action was not observed with regard %o
body weights at 20 weeks and 40 weeks and age at Lirst ogge
Heritability by paternal half-sib corralation method is conside
ered to be more reliable @s it is free froa materaal effect
and dominance deviations. As the date used, had bem large
and the standard error of the estimates very low, it can be
concluded that the estimetes Obtained are quite reliables The
estimates by sire componsnt of variance can be used more
contidently in predicting the possible response to selections
From the magaitude of heritability of these traits, though
moderate, it can be conoluded that selection for the traits
especially age at fLirst egg and egs weight which have more
econoaic mmmu»mnmmummn.

more generations.



Corralations

Genetic correlation by sire component between the four
traits studied exceeded the theoritical liait in both N and
P strains. Therefore the gamtic gorrelations based on dame-
component of covarience, were considered and discussed,

(a) Body weights at 20 weecks and 40 weeis

The estinates presented in Table 11 and Table 12 indi-
cated that genetig, phenotypic and environmental correlations
between body weights at 20 weeks and 40 weoks of age are
posi tive in both the strains. A sisilar observation was made
in White Leghorns by Natarajan (1377) and Yamada (1953) between
body weight at maturity anl mature body weight in White
Leghornse
{b) Body weight at 20 weeks and age at Lirst egg

Genetic correlation by dem component of covariance had
been negative as against the positive gorrelation Dy aire
component of covariances The difference is possidly due €0
maternal effects and/or doainance deviationss The ewironsental
correlation (=0,32) had been negative indicating that an
environaent causing higher Dody weight at 20 weeks resulied in
lower age ot first egge The phenotypie correlation had been
aluost zoros King (1961) has expressed the view thet corre-
lations by Sire and dem componeats of covariance could be of
different sign and magnitude, Negative genstic correlation
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has been reported by Ahlawat gt als (1930) between 20 weeks
body weight and age at sexusl maturity in White Laghorns.
However, Dickerson (1357) reported & positive genetic corrge
lation of 029 between bhody weight at 153 weoks and age at
Lirat m. liegative environmental and phenotypic correlate
fons have been reported by Dickerson (1957) and Herritt (1953)
betwzon body weight and age at first egge Froa these obsorw
vations it could be soncluded that by increasing body weight
at 20 weeks, age at first egg could be reduced which in twra
might help to produce more nuaber of eggs during life times

{c) Body weight at 20 weeks aml egg weight

'In N strain genetic correlation betwsen body welight at
20 waeks and egg weight was 0413 by dam componeat. Though
sire componant correlation was also positive the magnitude was
highere In P strain meaningful results were not obtained.
Ipe and Variey (1980) reported 0,29 of genetic correlation
between pullet weight and ogg weight in white Leghornss But
the genetic correlation of =030 was reported by Huraik (1963)
between egg weight aml Dody weight in White Leghornse Eavie
ronsental correlation and phenotypic correlation showed similar
trend in both strains. Bavironsental correlation (l"‘.‘) was
«0e21 and =017 4n N and P gtrains respectively while phono=
typic correlations in these twe stralns were 0,23 and 0,32
respectivelys Huraik (1265) reported 0.10 as the pheaotypic
correlation between egg weight and body weight in White Leghorns.



(d) Body weight at 40 weeks and age at first egg

In N strain, gemetic correlation by dan component was
found to be =021 while the correlation by sire component
was greater than onse The environmental correlation was
«0,29 and the phenotypic correlation was not different froa
gero in N strains Eing (1961) reported 0,04 as the pheno-
typic correlation between age at sexusl maturity and 32
weeks body weight in White Leghoruse

(@) Body weight at 40 weeks and egg weight

In N strain, genetic and phenotypic correlation between
body weight at 40 weeks and egg welght wers 0,23 and 0.28
prespectively and environaental correlation did not differ
from Zerods

(£) Age at first egg and egg welght

In N strain, the phenotypic correlation between age at
first egg and egg weight was 0425 while the genctic correlation
by das component was aluost Ioro, rhnuuutun-amm
ance with 0418 the genetic correlation between egg weight and
age at sexual maturity in White Leghorns reported by Chung
(1977)

Between Body weights, all the geaetics phenotypic and
environseatsl correlations were positive in N straine Genetie
correlations of body weights with 8ge at Lirst egg had boen
negative and with egg weight positive. Between age at Lirst
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egg and egg weight, genetic correlation was almost 2oroe

It could be considered that the genes responsible for
growth continied to exert their action on body weight at later
part of the life, It is possible that sone of the genes res=
ponsible for higher body weights are pleiotropic and tThey
favourably influence saturity as woll as ogg weight.

The correlations betwean traits indicated that while
atteapting improvement, the interrelationsaip of traits should
e taken 4nto considerations Genetically, the body weights
are negatively correlated with age at firat egg and positively
with ogg weighte It was.further seen that an environnent
which causes a higher pullet body weight brings in early
maturitye
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SUMMARY

The data pertaining to N and P atrains of White Leghorn
asintained at the Poultry Fers under the ALl India Co-ordinated
Research Project on Poultry for iggs during the period from
1979+1980 were analysed for body weights at 20 weeks and 40
weeks of age, age at first egg and egg weight. Observations
on 2257 progenies produced out of 85 sires and 412 daas in N
strain ond 1514 progenies produced out of 89 asires and 383
dens in P strain were utilized for the study.

The averages for the body weights (g) at 20 weeks and 40
weoks, age at Lirst egg (days) and egg weight (g) were
11815 £ 248y 145740 5 40y 166:0 = 030 and 5147 £ 0,10 Lor
N strain and 124359 & S84y 15186 3 547y 16241 3 141 and
517 £ 0s10 Lor P atrain respectivaly. Body weights of birds
in N strain were significantly lower than those of P strain,
whoreas age at Lirst ogg was significantly higher in N strains
However, no difference was observed for egg weight Detwesn
two 8tralnss W

Least squarcs analysis of variance revealed significant
effoot of hatches on body weights at 20 wesks and 40 woeks and
age 8t £irSt egg in both strains, The heritability estimates
wore calculated using paternal half~sibd, saternal half-sidb and
fullegid correlation methods for all the traits ia both the

strainse
In N strain, the heritability estimates based on sire, dea
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and sire + dom coaponents of variance were 0.25 » 0.00,
0e36 & 0401, 0431 g 0,01 for body weight at 20 weeks;
022 & 0400, 0450 % 0403y 0436 2 0,00 Lor body weight at
40 weookksy 0420 & 0,00y 0422 g 0403, 0.21 & 0,00 for age at
Zirst egg and 043 & 0.00, 0462 2 0,03 and 0,52 ¢ 001 Lor
egg weight respectivelys. The corresponding estimates in
P strain wers 0,25 g 0,02, «0,19 & 0412, 0,03 & 0,04 for
vody welght at 20 weeks; Obi 3 0400, 0427 3 0,04, 0435 &
0402 for body weight at 40 weeks} 0,06 & 0400, «0,11 & 0404,
-0400 % 0402 for age at first ogg and 0,28 & 0,01, 0.95 &
0,08 and 0461 £ 0,02 for egg weight respectively,

Froam the estimates of N strain, it can be comeluded
tnat maternal effect and/or non-additive gene action play
a role in the Znheritance of these traitas The estimates
made in P strain revealed no evidence for maternal ani/or
non-additive geae action for these traits,

The genetic correlations m positive between body
weignts at 20 weeks and 40 weeks and between body weights
and egs weight, negative between body weights and age at

girat o3 and positive betweon age st first egg and egy welght.

Environasental and phenotypic correlations between the traits
under study were generally of low magnitude. The gones

rumhlcmMm.Meomumm

action on body weight during later part of the life. The
genes for higher body weights might be plelotropic and might
WWMHWLHYHW“.“W;
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From the magnitude of heritability of these traits,
though moderate, it can be concluded that selection for the
traits especially age at first egg and egg weight which
have more 2Congmic mmdmuaomuumm'
lation for some more generationss Ihe correlations between
traits indicate that while attempting for improveaent, the
inter-relationship of traits should be taken into consider-
ation. Genetically the body weights are negatively corve=
lated with age at first egs and positively with egg welighte
It was further seen that an environmént which ceuses @
nigher pullet body weight brings in early maturitys

I
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ABSIRACT

An iavestigation wes csrried out to study the inheritance
of body weights, age at Lirst egs and ogg weight in Wnite
Loghorn birds, The data required for the study were collscted
mmmum«mmmumm
under All India Cowordinated Hessavech Project for igss, Manmuthye

The Least squares analysis of veriance was carried out to
£ind out the affect of hatches on the traits under studys
Since the effect of hatoh was sigaificant, the data were sdjusted
for this effect and utilized to estisate heritability, genetis,
mnﬂmMGMmmwm
and age ot Lirst ogge lHateoh effect was not sigaificant Sor egg
weldihte

The averages for hody weights (g) at 20 wecks and 40 woels,
age at first egg (deys) and egg weight (g) were 11015 g 248,
145740 3 80y 16640 £ 0430 8nd 5147 & 0,10 Lor § strain and
126509 & Selby 191046 g 5475 16241 2 141 and 5147 3 0.70 S0
p strain respectivelys |

The heritabilities desed on sive, dan and sire ¢ dea coupo=-
nents of Varianse were 0s25 g 0400, 0436 3 0e01, 0431 & 0401,
gor body welght &t 20 weeke) 0.22 & 0400, 0030 £ 0403, 0436 3
000 for Body welght at 40 weokks) 0420 g 0200, 0s22 3 0403,
021 3 0400 for age at Lirat ogg and 0043 3 0.00, 0,62 & 0,03
and 0432 3 0.01 for egg weight respectively. In P strain the
respective estiaates were 0,25 g 0402, ~0:19 & 0412 and



ii

0,03 2 004 Lor body weight at 20 weskaj J49% g 0400,
0e27 £ 004 and 033 & 0,02 for body welght at 40 weeks)
006 1 00005 =001T & De0h 8nd-0400 3 G402 Lor age at Lirst
egs and 0,28 % .00, 0495 & 004 and 3.61 3 Ge02 Zar m
weight vrespectivelys |

The genetis correlations between body waights at 20
weeks and 40 weelis and betwoen Dody welghtas and ezg weight
were posi Wve, beitwsen Body welghts and age at Lfirst egg
negativa and bDotween age A% first egy and egg welght m.
Znvirosmental and phenotypic correlations between the traits
waere generslly of low sagnitude. '



